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(54) SEMICONDUCTOR LASER DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To allow lights emitted from 
a plurality of laser chips to travel along one and the 
same axis, by holding, in one laser package, a plurality 
of laser chips emitting laser lights of different 
wavelengths and an optical element for adjusting an 
optical axis, in order to allow transmitted laser light 
and reflected laser light to travel along one and the 
same axis. 

SOLUTION: Laser light emitted from a laser chip 2 
preliminarily positioned together with a sub mount 4b 
and reflected by a wavelength selective optical element 
3 is outputted as parallel light through an optical lens 
or other device. With the parallel light being 
monitored, light is emitted from another laser chip 1 
with the sub mount 4b including the laser chip 2 being 
moved to make the light emitted from the laser chip 1 
into parallel light. The parallel light emitted from the 
laser chip 1 is aligned with the parallel light 
preliminarily emitted from the laser chip 2. By this 
method, the deviation of optical light emitting points 
between the laser chips 1, 2 can be eliminated, and 



laser lights emitted from the two laser chips can travel 
along one and the same optical axis. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Semiconductor laser equipment characterized by coming to have the optical element for 
optical-axis adjustment which carries out outgoing radiation of a transparency laser beam and the 
reflective laser beam on the same optical axis in one laser package by two or more laser chips which 
carry out outgoing radiation of the laser beam of different wavelength, and transparency and reflection 
of said laser beam. 

[Claim 2] By two or more laser chips which carry out outgoing radiation of the laser beam of different 
wavelength, and transparency and reflection of said laser beam The optical element for optical -axis 
adjustment which carries out outgoing radiation of a transparency laser beam and the reflective laser 
beam on the same optical axis, It has the photo detector which receives the reflected light from an 
optical recording medium in one laser package. And it is semiconductor laser equipment characterized 
by having the diffraction component which generates a predetermined wave front in this laser package, 
and diffracts the reflected light from said optical recording medium in said direction of a photo detector 
in it, and said photo detector coming to have the light sensing portion which receives the reflected light 
according to different wavelength, respectively. 

[Claim 3] Said photo detector is semiconductor laser equipment according to claim 2 characterized by 
having the respectively independent light sensing portion optimized according to wavelength. 
[Claim 4] A light sensing portion is semiconductor laser equipment according to claim 2 or 3 
characterized by coming to be set as the height from which the light-receiving side differs in the 
direction of an optical axis, respectively. 

[Claim 5] The light-receiving side of said photo detector is semiconductor laser equipment according to 
claim 2 to 4 characterized by being inclined and prepared. 

[Claim 6] The optical element for said optical-axis adjustment is semiconductor laser equipment given 
in claim 1 thru/or any of 5 they are. [ which is characterized by consisting of a wavelength selection 
nature optical element, a non-polarization beam splitter, or a polarization beam splitter ] 
[Claim 7] Semiconductor laser equipment given in claim 1 thru/or any of 6 they are. [ which is 
characterized by coming to install the optical element said two or more laser chips and for said optical- 
axis adjustment through an L type block ] 

[Claim 8] Semiconductor laser equipment given in claim 1 thru/or any of 7 they are. [ which is 
characterized by establishing a wave-front conversion means to change the wave front of a laser beam, 
into the optical path of one side of two or more laser chips, and the optical element for said optical-axis 
adjustment ] 

[Claim 9] Semiconductor laser equipment given in claim 1 thru/or any of 7 they are. [ which is 
characterized by establishing an opening limit means to restrict opening of a laser beam, into the optical 
path of one side of two or more laser chips, and the optical element for said optical-axis adjustment ] 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor laser equipment used as the light 
source of the optical pickup used for optical recording regenerative apparatus, such as a digital 
videodisc, including high density, and the light source which has a photo detector for signal detection. 
[0002] 

[Description of the Prior Art] In the conventional technique, many things to which the semiconductor 
laser equipment used for the light source of the optical pickup used for an optical recording regenerative 
apparatus etc. carries one laser chip in it are put in practical use. Therefore, from one semiconductor 
laser equipment, the laser beam of single wavelength carries out outgoing radiation (it is here, and the 
"single wavelength" to be used means the wavelength determined by the band gap which the crystal 
which constitutes the laser chip has, and both the single mode about the longitudinal mode at the time of 
an oscillation and the multimode in self-oscillation mold laser are included in "single wavelength".). 
[0003] One typical example is shown in drawing 33 . This is the perspective view in which having cut a 
part of whole semiconductor laser equipment structure of the conventional technique, and having lacked 
and shown it. Laser CHIBBU 100 which carries out outgoing radiation of the laser beam of single 
wavelength is installed in block 101a for component attachment on a stem 101. The laser beam of the 
single wavelength which carried out outgoing radiation from the laser chip 100 advances in the 
perpendicular direction to datum-level 101b prepared in the stem 101, and carries out outgoing radiation 
from the outgoing radiation aperture 102 prepared in the upper part of semiconductor laser equipment. 
Moreover, photo detector 100c for optical output monitors is installed behind the laser chip 100. An 
arrow head C shows signs that outgoing radiation of the laser beam which carried out outgoing radiation 
from the laser chip 100 is carried out. The semiconductor laser equipment with which these components 
were covered with the cap 103 which has the outgoing radiation aperture 102, and were restored to one 
package was constituted. 104 shows a lead terminal. 

[0004] As other conventional examples, the multi-beam semiconductor laser which integrated the laser 
chip of 1. plurality to the monolithic is indicated by JP,3-187285,A. The semiconductor laser equipment 
which shifted each emitting light point location and integrated 2.3 semiconductor laser on submounting 
at the hybrid is indicated by JP,3-1 12184,A. 3. the carrier light emitting device which can arrange the 
point of others and two or more semiconductor laser emitting light in three dimensions is indicated by 
JP,6-350187,A. 

[0005] The conventional example indicated by JP,6-350187,A which is one example typical [ among 
these ] is shown in drawing 34 . Photo detectors 1 12a and 1 12b and a crevice 1 13 are formed on the 
semi-conductor substrate 1 1 1, and drawing 34 installs the laser chips 1 15 and 1 16 in the crevice 1 13. 
The laser chips 115 and 1 16 are laser with which wavelength differs mutually, it is reflected on the slant 
face of the micro mirror 1 14, and outgoing radiation of the light by which outgoing radiation was carried 
out horizontally (direction which goes to the upper part from the lower part of space) from the laser 
chips 115 and 1 16 is carried out in the perpendicular direction (direction penetrated on a side front from 
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a space background) to the semi-conductor substrate 111, respectively. 

[0006] Moreover, the photo detector which receives the reflected light from one laser chip and optical 
recording medium is contained in the same package, and the optical pickup equipment possessing the 
diffraction component which diffracts the front reflected light is indicated by JP,5-9851,B. It is shown in 
the perspective view having cut a part of example of the semiconductor laser equipment which is one 
example which integrated this optical pickup equipment to drawing 35 , and having lacked and shown it 
in it. 

[0007] In this drawing, the laser chip 120 which carries out outgoing radiation of the laser beam of 
single wavelength is installed in block 121a for component attachment on a stem 121. The laser beam of 
the single wavelength which carried out outgoing radiation from the laser chip 120 advances in the 
perpendicular direction to datum-level 121b prepared in the stem 121, and carries out outgoing radiation 
from the diffraction component 125 prepared in the upper part of semiconductor laser equipment. The 
photo detector 123 which receives the reflected light from an optical recording medium is installed in 
block 121 for component attachment a. Photo detector 120c for optical output monitors is installed 
behind the laser chip 120. The reflected light from an optical recording medium is diffracted in said 
photo detector 123 direction by the diffraction component 125. 126 shows a lead terminal. Signs that the 
laser beam which carried out outgoing radiation from the laser chip 120 carries out outgoing radiation of 
the arrow head C from the diffraction component 125 prepared in the upper part of semiconductor laser 
equipment, it is further reflected with an optical recording medium, and it returns to semiconductor laser 
equipment are shown, and an arrow head D shows signs that the diffracted light by said diffraction 
component 125 is received by the photo detector 123. 

[0008] Moreover, all optical recording media, such as CD (compact disk), a videodisk, and a magneto- 
optic disk, used the substrate with a thickness of 1 .2mm conventionally. On the other hand, in order to 
attain densifi cation more, the technique which enlarges numerical aperture of the objective lens which 
condenses the laser beam from semiconductor laser to an optical recording medium is introduced in 
recent years. Although optical resolution improves and it becomes an effective means to high density 
optical recording by Taikai opening-ization of an objective lens, there is a problem that the convergence 
engine performance of a condensing spot falls. 

[0009] That is, in the case of the optical recording medium using the substrate of 1 .2mm thickness 
mentioned above, with the inclination of the objective lens induced by the face deflection of the 
turntable which attaches the face deflection and it, comatic aberration occurs at an optical spot and good 
record/regenerative signal cannot be acquired. Then, the approach using the thin optical recording 
medium of substrate thickness is taken so that the comatic aberration of an optical spot may not become 
large, even if it enlarges numerical aperture of an objective lens. 

[0010] For example, with the DVD (digital videodisc) equipment it is expected that spread rapid as high 
density optical recording equipment from now on is, the optical recording medium of the substrate of 
0.6mm thickness is used from the above-mentioned reason. However, in the objective lens optimized for 
record/playback of the optical recording medium which made substrate thickness thin, there is a trouble 
that spherical aberration becomes large and record/playback becomes difficult, to the optical recording 
medium of the substrate of 1.2mm thickness used conventionally. 

[001 1] Therefore, in order to maintain compatibility with the conventional optical recording medium, 
the objective lens optimized to the optical recording medium of different substrate thickness is prepared 
independently. Or the condensing condition of said objective lens is changed between the objective 
lenses and semiconductor laser equipment which were optimized to the optical recording medium of the 
substrate of 0.6mm thickness, the convertible lens which suppresses generating of spherical aberration 
also to the optical recording medium of the substrate of 1.2mm thickness is prepared in JP,7- 182690, A, 
and the example which takes said convertible lens in and out according to the difference in the thickness 
of a substrate is indicated. 

[0012] This example of an indication is shown in drawing 36 . An objective lens for 13 1 in drawing to 
condense semiconductor laser equipment and the laser beam which carried out outgoing radiation of 132 
from said semiconductor laser equipment 13 1 on the recording surface of an optical recording medium 
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140, A collimate lens for 133 to change into the parallel flux of light mostly the emission light which 
carried out outgoing radiation from said semiconductor laser equipment 131, Detection optical system 
for 134 to detect the laser beam reflected with said optical recording medium 140, A beam splitter for 
135 to branch the reflected light from said optical recording medium 140 to said detection optical 
system 134, 136 is a convertible lens for changing the condensing condition of **** which is prepared 
between said objective lenses 132 and said beam splitters 135, and faces to said objective lens 132, and 
is a concave lens. 137 is a photodetector. Moreover, drawing 37 (a) and (b) are drawings showing the 
convergence condition of an optical recording medium and an optical spot, and, as for the optical 
recording medium of the substrate of 0.6mm thickness, and 140b, 140a shows the optical recording 
medium of the substrate of 1.2mm thickness. 
[0013] 

[Problem(s) to be Solved by the Invention] When the optical recording medium of a different kind 
which needs to perform record/playback by making the laser beam of different wavelength into the light 
source on the other hand was recorded / reproduced with one optical recording regenerative apparatus, 
the separate semiconductor laser equipment which carries out outgoing radiation of the laser beam of 
different wavelength needed to be carried in the optical pickup, it needed to include in the optical 
recording regenerative apparatus, and the drive of semiconductor laser equipment needed to be changed 
according to the wavelength which an optical recording medium needs. That is, two or more 
semiconductor laser equipments of different wavelength were carried. 

[0014] If an example is given, when recording / reproducing the above-mentioned optical recording 
medium for DVD and the above-mentioned optical recording medium for CD-R, the wavelength used 
by the difference in the ingredient of an optical recording medium differs, the optical recording medium 
for DVD - the wavelength of 625-660nm (main wavelength of 650nm, or 635nm), and the optical 
recording medium for CD-R - the wavelength of 780-790nm (although main wavelength changes 
delicately finely with ingredients, it is near about 785nm.) - the semiconductor laser of wavelength was 
needed. Thus, since each semiconductor laser equipment of different wavelength at least would be 
independently carried when the semiconductor laser equipment of the conventional technique is used, 
components mark increased, equipment was enlarged and there was a trouble of affecting a price. 
[0015] moreover ~ although the conventional example indicated by JP,3-187285,A and JP,3-1 12184,A 
is an example which arranges the independent laser chip in the longitudinal direction - a direction 
parallel to the stripe of a laser chip — about ~ the distance for breadth of a laser chip ~ that is, spacing of 
the point emitting light will open about at least 200 micrometers. The same problem arises also in the 
conventional example indicated by JP,6-350187,A. Thus, if spacing of the point emitting light opens, 
problems, such as aberration of a lens, will occur and use difficulty will become remarkable in a high 
density optical recording system especially. 

[0016] moreover, in the conventional example indicated by JP,5-9851,B It is semiconductor laser 
equipment which integrated the optical pickup equipment with which the same package comes to 
contain the photo detector designed in accordance with the wavelength of one laser chip and said laser 
chip. When recording/reproducing with one optical recording regenerative apparatus, the optical 
recording medium of a different kind which needs to perform record/playback by making the laser beam 
of different wavelength into the light source The semiconductor laser equipment which integrated the 
laser chip of different wavelength and the separate optical pickup equipment which carried at a time one 
photo detector optimized according to them, respectively needed to be carried independently. 
[0017] moreover, in the conventional example indicated by JP,7- 182690, A The condensing condition of 
said objective lens is changed between the objective lenses and semiconductor laser equipment which 
were optimized to the optical recording medium of the substrate of 0.6mm thickness. There were 
troubles, such as increase of components mark, enlargement of equipment, and a cost rise, from the need 
for the point of preparing the convertible lens which suppresses generating of spherical aberration also 
to the optical recording medium of the substrate of 1.2mm thickness, and the device part which takes 
said convertible lens in and out according to the difference in the thickness of a substrate. 
[0018] If the above is summarized, in recording / reproducing the optical recording medium of a 
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different kind which needs to perform record/playback by making into the light source the laser beam of 
wavelength which is different with the conventional technique with one optical recording regenerative 
apparatus Since the laser chip of different wavelength or a different laser chip of wavelength, and the 
semiconductor laser equipment that carried at a time one photo detector optimized according to them, 
respectively and that was integrated separately will be carried independently There was the first trouble, 
such as an increment in components mark, enlargement of equipment, and a cost rise. 
[0019] Moreover, with the semiconductor laser equipment which integrated two or more laser chips, 
when spacing of the point emitting light opened, there was the second trouble [ say / that problems such 
as aberration of a lens, occur ]. 

[0020] Furthermore, when record/playback was performed to the optical recording medium with which 
substrate thickness differs, there was the third trouble, such as an increment in components mark, 
enlargement of equipment, and a cost rise, from the need for the point of preparing the convertible lens 
for suppressing generating of spherical aberration, and the device part which takes said convertible lens 
in and out according to the difference in the thickness of a substrate. 
[0021] 

[Means for Solving the Problem] Invention according to claim 1 is semiconductor laser equipment 
characterized by coming to have the optical element for optical-axis adjustment which carries out 
outgoing radiation of a transparency laser beam and the reflective laser beam on the same optical axis in 
one laser package by two or more laser chips which carry out outgoing radiation of the laser beam of 
different wavelength, and transparency and reflection of said laser beam. 

[0022] Invention according to claim 2 by two or more laser chips which carry out outgoing radiation of 
the laser beam of different wavelength, and transparency and reflection of said laser beam The optical 
element for optical-axis adjustment which carries out outgoing radiation of a transparency laser beam 
and the reflective laser beam on the same optical axis, It has the photo detector which receives the 
reflected light from an optical recording medium in one laser package. And it is semiconductor laser 
equipment characterized by having the diffraction component which generates a predetermined wave 
front in this laser package, and diffracts the reflected light from said optical recording medium in said 
direction of a photo detector in it, and said photo detector coming to have the light sensing portion 
which receives the reflected light according to different wavelength, respectively. 
[0023] Invention according to claim 3 is semiconductor laser equipment according to claim 2 with 
which said photo detector is characterized by having the respectively independent light sensing portion 
optimized according to wavelength. 

[0024] Invention according to claim 4 is semiconductor laser equipment according to claim 2 or 3 with 
which a light sensing portion is characterized by coming to be set as the height from which the light- 
receiving side differs in the direction of an optical axis, respectively. 

[0025] Invention according to claim 5 is semiconductor laser equipment according to claim 2 to 4 
characterized by for the light-receiving side of said photo detector inclining, and establishing it. 
[0026] Invention according to claim 6 is semiconductor laser equipment given in claim 1 thru/or any of 
5 they are. [ which is characterized by the optical element for said optical-axis adjustment consisting of a 
wavelength selection nature optical element, a non-polarization beam splitter, or a polarization beam 
splitter ] 

[0027] It is semiconductor laser equipment given in claim 1 thru/or any of 6 they are. [ which is 
characterized by invention according to claim 7 coming to install the optical element said two or more 
laser chips and for said optical -axis adjustment through an L type block ] 

[0028] Invention according to claim 8 is semiconductor laser equipment given in claim 1 thru/or any of 
7 they are. [ which is characterized by establishing a wave-front conversion means to change the wave 
front of a laser beam, into the optical path of one side of two or more laser chips, and the optical element 
for said optical-axis adjustment ] 

[0029] Invention according to claim 9 is semiconductor laser equipment given in claim 1 thru/or any of 
7 they are. [ which is characterized by establishing an opening limit means to restrict opening of a laser 
beam, into the optical path of one side of two or more laser chips, and the optical element for said 
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optical-axis adjustment ] 
[0030] 

[The mode of implementation of invention] This invention is building in two laser chips of mutually 
different wavelength in one package of semiconductor laser equipment, and the laser beam of the 
wavelength which the optical recording medium recorded / reproduced needs from one semiconductor 
laser equipment carries out outgoing radiation. However, it comes to install in the physical relationship 
which carries out outgoing radiation from semiconductor laser equipment by the transparency and 
reflection of a laser beam using optical elements, such as a wavelength selection nature optical element, 
a beam splitter, and polarization separation, so that the transmitted light and the reflected light may pass 
through the same optical-axis top. By the above, the second trouble is solved to coincidence for a start 
which was mentioned above. 

[003 1] Furthermore, between the laser chip used for record/playback of the optical recording medium of 
the substrate of 1.2mm thickness among said laser chips in a package, and said optical element By 
installing a wave-front conversion means to change the wave front of a laser beam, or an opening limit 
means to restrict opening By changing the convergence condition of the laser beam which faces to an 
objective lens, and changing the condensing condition by the objective lens, generating of spherical 
aberration is suppressed also to the optical recording medium of the substrate of 1.2mm thickness, and 
good record/regenerative signal are acquired. 

[0032] The photo detector which, on the other hand, receives a laser chip and the reflected light from an 
optical recording medium, In the semiconductor laser equipment which possesses the diffraction 
component which generates a predetermined wave front and diffracts said reflected light in said 
direction of a photo detector to the same equipment the means, i.e., two laser chips, and optical element 
which were mentioned above — providing — the laser beam of two wavelength - the same travelling 
direction - and In order to receive the laser beam of two wavelength other than a means to pass through 
the same optical-axis top and a wave-front conversion means, or an opening limit means According to 
making the light-receiving field of said photo detector long in the diffraction direction, and different 
wavelength, change a light-receiving location and light-receiving height, it inclines and said photo 
detector is installed — it is ~ it is ~ in which case of different wavelength using means, such as giving 
the photo detector which has a spectral sensitivity curve according to different wavelength, the reflected 
light from an optical recording medium is received, and the semiconductor laser equipment possessing 
the photo detector which performs suitable signal detection is obtained. 

[0033] Carrying out the monitor of the laser beam which carries out outgoing radiation through an 
optical lens etc. by the configuration mentioned above in this invention from two laser chips, by 
positioning, outgoing radiation of the same optical-axis top can be carried out, and the laser beam of two 
kinds of wavelength carries out outgoing radiation if needed from one semiconductor laser equipment by 
changing the laser chip to drive according to the wavelength which an optical recording medium needs. 
[0034] Moreover, when recording / reproducing the optical recording medium of the substrate of 1.2mm 
thickness by the optical head using the objective lens optimized to the optical recording medium of the 
substrate of 0.6mm thickness, it sets. The wave-front conversion means built in semiconductor laser 
equipment Or the condensing condition in said objective lens of one laser beam is made to change with 
an opening limit means. The approach of preparing a convertible lens etc. in the exterior (between said 
objective lenses and semiconductor laser equipment) of semiconductor laser equipment, Even if it does 
not use large-scale approaches, such as establishing the device in which said convertible lens is 
furthermore taken in and out according to the difference in the thickness of a substrate, generating of 
spherical aberration can be suppressed and good record/regenerative signal can be acquired. 
[0035] Furthermore, a laser chip and the photo detector which receives the reflected light from an 
optical recording medium, In the semiconductor laser equipment which possesses the diffraction 
component which generates a predetermined wave front and diffracts said reflected light in said 
direction of a photo detector to the same equipment Providing the means, i.e., two laser chips, and 
optical element which were mentioned above In addition, the thing for which the light-receiving field of 
said photo detector is made long in the diffraction direction in order to receive the laser beam of two 
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wavelength, By giving the photo detector which has a spectral sensitivity curve according to wavelength 
which changes a light-receiving location and light-receiving height, or is different on different 
wavelength etc. In which case of different wavelength, the reflected light from an optical recording 
medium is received, and the semiconductor laser equipment possessing the photo detector which 
performs suitable signal detection is obtained. 

[0036] Hereafter, with reference to a drawing, the example of this invention is further explained to a 
detail. 

[0037] [Example 1] drawing 1 is the perspective view in which having cut a part of whole 
semiconductor laser equipment structure, and having lacked and shown it, and drawing 2 is the sectional 
view of semiconductor laser equipment. 

[0038] The wavelength of the laser chip 1 which carries out outgoing radiation of the laser beam of 
different wavelength, i.e., the laser beam with a wavelength of 650nm, the laser chip 2 which carries out 
outgoing radiation of the laser beam with a wavelength of 785nm, and the laser chip 1 is penetrated, the 
wavelength selection nature optical element 3 which reflects the wavelength of the laser chip 2 is 
attached on the submounting members 4a and 4b and 4c, respectively, and it is installed on the stem 5 by 
the physical relationship shown in drawing 2 . This physical relationship is parallel to datum-plane 5b 
which the outgoing radiation end face la of the laser chip 1 prepared in the stem 5, outgoing radiation 
end-face 2a of the laser chip 2 is perpendicular to said datum-plane 5b, and the wavelength selection 
nature optical element 3 has become 45 degrees to said datum-plane 5b. 

[0039] Carrying out outgoing radiation from the laser chip 2 previously positioned with submounting 4b 
at this time, making into parallel light the laser beam reflected by said wavelength selection nature 
optical element 3 through an optical lens etc., and carrying out the monitor of said parallel light The 
parallel light and alignment of the laser chip 2 positioned previously which have already carried out the 
monitor of the submounting 4a including said laser chip 1 by making another laser chip 1 into parallel 
light through said optical lens etc., moving emitting light are performed. By this, a gap of the point on 
the optics of the laser chips 1 and 2 emitting light can be lost. Thus, the same optical-axis top can be 
passed and outgoing radiation of the laser beam which carries out outgoing radiation from two laser 
chips is carried out in the perpendicular direction to both datum-level 5b from outgoing radiation 
aperture 8a prepared in the upper part of semiconductor laser equipment. On drawing 1 and drawing 2 , 
a continuous line shows a laser beam with a wavelength of 650nm which carried out outgoing radiation 
from the laser chip 1, and the dotted line shows the laser beam with a wavelength of 785nm which 
carried out outgoing radiation from the laser chip 2. After the transparency by the wavelength selection 
nature optical element 3, and reflection, both are Toru's and show the same optical-axis top only as the 
continuous line. 

[0040] In addition, behind laser CHIBBU 1 and 2, the photo detectors 6a and 6b for optical output 
monitors are installed. The semiconductor laser equipment with which these components were covered 
with the cap 8 which has outgoing radiation aperture 8a, and were restored to one package is constituted. 
10 shows a lead terminal. 

[0041] Drawing 3 is changed into drawing 1 and the wavelength selection nature optical element 3 for 
optical-axis adjustment in 2, and non-polarization beam splitter 3a is used for it. 
[0042] It is installed in the laser chip 1 which carries out outgoing radiation of the laser beam of 
different wavelength, i.e., the laser beam with a wavelength of 650nm, the laser chip 2 which carries out 
outgoing radiation of the laser beam with a wavelength of 785nm, and the physical relationship which 
non-polarization beam splitter 3a is attached on the submounting members 4a and 4b and 4d, 
respectively, and is shown on a stem 5 at drawing 3 . This physical relationship is parallel to datum- 
plane 5b which the outgoing radiation end face la of the laser chip 1 prepared in the stem 5, and has the 
structure where the reflector of perpendicular and non-deviated beam splitter 3 a has [ as opposed to / in 
outgoing radiation end-face 2a of the laser chip 2 / said datum-plane 5b ] the inclination of 45 degrees, 
as opposed to said datum-plane 5b. 

[0043] Polarization beam splitter 3b is used for drawing 4 as an optical element for optical -axis 
adjustment. 
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[0044] It is installed in the laser chip 1 which carries out outgoing radiation of the laser beam of 
different wavelength, i.e., the laser beam with a wavelength of 650nm, the laser chip 2 which carries out 
outgoing radiation of the laser beam with a wavelength of 785nm, and the physical relationship which 
deviation beam splitter 3b is attached on the submounting members 4a and 4e and 4d, respectively, and 
is shown on a stem 5 at drawing 4 . This physical relationship is parallel to datum-plane 5b which the 
outgoing radiation end face la of the laser chip 1 prepared in the stem 5, outgoing radiation end-face 2a 
of the laser chip 2 is perpendicular to said datum-plane 5b, and the cladding side of deviation beam 
splitter 3b has become 45 degrees to said datum-plane 5b. In addition, the direction of the electric field 
vector of the laser chips 1 and 2 is the direction described beside drawing 4 . 

[0045] Also in drawing 3 and drawing 4 , outgoing radiation is carried out like drawing 1 and the case of 
2 from the laser chip 2 previously positioned with submounting 4e. Making into parallel light the laser 
beam reflected by deviation beam splitter 3a through an optical lens etc., and carrying out the monitor of 
said parallel light The parallel light and location ****** 0 f the laser chip 2 positioned previously which 
have already carried out the monitor of the submounting 4a including said laser chip 1 by making 
another laser chip 1 into parallel light through said optical lens etc., moving emitting light are 
performed. A gap of the point on the optics of the laser chips 1 and 2 emitting light can be lost by this. 
The same optical -axis top can be passed and outgoing radiation of the laser beam which carries out in 
this way and carries out outgoing radiation from two laser chips is carried out in the perpendicular 
direction to both datum-level 5b from outgoing radiation aperture 8a prepared in the upper part of 
semiconductor laser equipment. 

[0046] [Example 2] drawing 5 , and 6 and 7 are the sectional views showing the example which installed 
the optical element two or more laser chips and for said optical-axis adjustment through the L type 
block. 

[0047] submounting 4c' which attached the optical element 3 said laser chip 1, the laser chip 2, and for 
optical-axis adjustment (the example of drawing 5 wavelength selection nature optical element) in 
drawing 5 « L type block 4f » it is attached upwards and installed on the stem 5 by the physical 
relationship shown in drawing 2 . This physical relationship is the same as the physical relationship 
shown in an example 1 . 

[0048] By the way, since a gap of a direction perpendicular to the barrier layer of semiconductor laser is 
based on dispersion in the substrate (it mainly consists of GaAs(es) etc.) thickness of a laser chip, the 
value is about ** 10 micrometers. Thus, in the range which can disregard optical aberration, it is made to 
pass through the same optical-axis top, and outgoing radiation of the laser beam which carries out 
outgoing radiation from two laser chips is carried out from outgoing radiation aperture 8a prepared in 
the upper part of semiconductor laser equipment. According to this example, the man day of the 
aforementioned assembly and the man day of adjustment of the point emitting light are effectively 
reducible by attaching the laser chips 1 and 2 in one L type block. 

[0049] Drawing 6 prepares 4g of notches for positioning and attaching the optical element 3 for optical- 
axis adjustment (this example wavelength selection nature optical element) on said L type block 4f. By 
inserting an optical element 3 in 4g of this notch, attaching with a sufficient precision becomes easy and 
an optical element is assembled, and the man day of adjustment can be reduced and the cost can be cut 
down. 

[0050] Drawing 7 has prepared 4h of plinth sections for positioning and attaching optical element (this 
example non-deviated beam splitter) 3a for optical-axis adjustment on said L type block 4f. By attaching 
optical element 3 a in 4h of this plinth section, attaching with a sufficient precision becomes easy and an 
optical element is assembled, and the man day of adjustment can be reduced and the cost can be cut 
down. 

[005 1] The semiconductor laser equipment in the example to the above-mentioned is used as the light 
source in the optical head using the objective lens optimized to the optical recording medium of the 
substrate of 0.6mm thickness. [ when recording / reproducing the optical recording medium of the 
substrate of 1.2mm thickness with said optical head ] In order to suppress generating of spherical 
aberration, it is used with the optical head using the approach of forming spherical-aberration 
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compensation means, such as a convertible lens, in the exterior (between said objective lenses and 
semiconductor laser equipment) of semiconductor laser equipment. 

[0052] [Example 3] The following example shows the example which established the above-mentioned 
spherical -aberration compensation means, such as a convertible lens, in the laser package. 
[0053] Drawing 8 is drawing having expanded and shown the optical system inside the semiconductor 
laser equipment of this example, and drawing 9 is drawing having shown the outline of the optical 
system of the optical head of this semiconductor laser equipment and the exterior. 
[0054] The laser chip 1 is used to the optical recording medium 1 1 (for example, optical recording 
medium for DVD) of the substrate of 0.6mm thickness, and uses the laser chip 2 to the optical recording 
medium 12 (for example, optical recording medium for CD-R) of the substrate of 1.2mm thickness. An 
objective lens 21 is a lens optimized to record/playback of said optical recording medium 11, and 
condenses the optimal by information signal side 1 la of said optical recording medium 1 1 . Moreover, 
between said laser chips 2 and optical elements 3 for optical-axis adjustment (this example wavelength 
selection nature optical element), the wave front of the laser beam which carried out outgoing radiation 
is changed from the laser chip 2, the convergence condition of the laser beam which faces to an 
objective lens 21 is changed, and the concave lens 14 as a wave-front conversion means to change the 
condensing condition by the objective lens 21 is installed. Since a wave front is changed, the laser beam 
which passed this concave lens 14 advances the optical path described by the dotted line, suppresses 
generating of spherical aberration also to the optical recording medium 12 of the substrate of 1.2mm 
thickness through said objective lens 21, and condenses the the best for information signal side 12a. 
[0055] In addition, 4f is an L type block and 4i is a member which installs said concave lens 14 as a 
wave-front conversion means. A beam splitter for detection optical system for 22 to detect the laser 
beam reflected with said optical recording media 1 1 or 12 and 23 to branch the laser beam reflected with 
said optical recording media 1 1 or 12 to said detection optical system and 24 are photodetectors. 
[0056] The optical-system enlarged drawing inside semiconductor laser equipment in which drawing 10 
shows other examples, and drawing 1 1 are semiconductor laser equipment and the schematic diagram of 
the optical system of an external optical head. 

[0057] Drawing 8 and a different point from the example of 9 are points of having used the opening 
limit means of a laser beam, instead of using the wave-front conversion means of a laser beam. An 
objective lens 21 is a lens optimized to record/playback of said optical recording medium 1 1, and 
condenses the optimal by information signal side 11a of said optical recording medium 11. Moreover, 
between the aforementioned laser chip 2 and the optical element 3 for optical-axis adjustment (this 
example wavelength selection nature optical element), opening of the laser beam which carried out 
outgoing radiation from the laser chip 2 is restricted, the convergence condition of the laser beam which 
faces to an objective lens 21 is restricted to it, and the aperture 15 as an opening limit means which 
changes the condensing condition by the objective lens 21 is installed in it. By restricting opening, the 
laser beam which passed said aperture 15 advances the optical path described by the dotted line, 
suppresses generating of spherical aberration also to the optical recording medium 12 of the substrate of 
1.2mm thickness through said objective lens 21, and condenses the optimal by the information signal 
side 12a. The diameter of opening may be abbreviation phi0.4mm. The beam divergence by this opening 
becomes about 0.45 degrees, and can be disregarded optically. 4f is an L type block and 4i is a member 
which installs said aperture 15 as an opening limit means. 

[0058] Drawing 12 shows the example of further others, between the laser chip 2 and optical element 
(this example non-deviated beam splitter) 3 a for optical-axis adjustment, the wave front of the laser 
beam which carried out outgoing radiation is changed from the laser chip 2, the convergence condition 
of the laser beam which faces to an objective lens is changed, and fixes to said optical element 3a, and is 
installing concave lens 14a as a wave-front conversion means which changes the condensing condition 
by the objective lens. Said optical element 3a to which said concave lens 14a was fixed is installed in 4h 
of plinths installed in L type block 4f. 

[0059] By changing a wave front, the condensing condition in an objective lens is changed, and the laser 
beam which passed said concave lens 14a suppresses generating of spherical aberration also to the 
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optical recording medium of the substrate of the above and 1.2mm thickness, and condenses the optimal 
in respect of the information signal. Thus, it becomes unnecessary to use the member for installing a 
wave-front conversion means by fixing to said optical element and installing a wave-front conversion 
means, and the time amount of reduction of components mark and the justification in connection with 
said member also becomes unnecessary. 

[0060] It is the case where aperture 15a is used, and between the laser chip 2 and optical element (this 
example non-deviated beam splitter) 3 a, drawing 13 restricts opening of the laser beam which carried 
out outgoing radiation from the laser chip 2, changes the convergence condition of the laser beam which 
faces to an objective lens, it fixes to said optical element 3a, and is installing aperture 15a as an opening 
limit means which changes the condensing condition by the objective lens. Said optical element 3a to 
which said aperture 15a was fixed is installed in 4h of plinths installed in L type block 4f. 
[0061] By restricting opening, the condensing condition in an objective lens is changed, and the laser 
beam which passed said aperture 15a suppresses generating of spherical aberration also to the optical 
recording medium of the substrate of said 1.2mm thickness, and condenses the optimal in respect of the 
information signal. Here, the diameter of opening may be abbreviation phi0.6mm. Moreover, like the 
example of drawing 12 , by fixing to said optical element and installing an opening limit means, it 
becomes unnecessary to use the member for installing an opening limit means, and the time amount of 
reduction of components mark and the justification in connection with said member also becomes 
unnecessary. 

[0062] [Example 4] drawing 14 is the perspective view having cut this semiconductor laser equipment a 
part of whole structure equipped with the diffraction component which diffracts the reflected light from 
an optical recording medium, and the photo detector which receives the reflected light diffracted with 
this diffraction component in the package of semiconductor laser equipment, and having lacked and 
shown it in it. 

[0063] The wavelength of the laser chip 1 which carries out outgoing radiation of the laser beam with a 
wavelength of 650nm, the laser chip 2 which carries out outgoing radiation of the laser beam with a 
wavelength of 785nm, and the laser chip 1 is penetrated, and the wavelength selection nature optical 
element 3 which reflects the wavelength of the laser chip 2 is installed in block 9a for component 
attachment on a stem 9. This physical relationship is parallel to datum-plane 9b which the outgoing 
radiation end face la of the laser chip 1 prepared in the stem 9, outgoing radiation end-face 2a of the 
laser chip 2 is perpendicular to said datum-plane 9b, and the wavelength selection nature optical element 
3 has become 45 degrees to said datum-plane 9b. 

[0064] Moreover, the photo detector 10 which receives the reflected light from an optical recording 
medium is installed in L type block 9for component attachment a, and the photo detectors 6a and 6b for 
optical output monitors are installed behind the laser chips 1 and 2. It comes to cover these components 
with cap 17, and the diffraction component 16 which generates a predetermined wave front and diffracts 
the reflected light from an optical recording medium in said direction of a photo detector is installed in 
the cap 17. 

[0065] 13 shows a lead terminal. The laser beam which carried out outgoing radiation from two laser 
chips 1 and 2 carries out outgoing radiation by the principle indicated in the example of claim 1 from the 
same travelling direction 16, i.e., the diffraction component which advanced to the perpendicular 
approach to both datum-level 9b, and was prepared in the upper part of semiconductor laser equipment, 
and is further reflected with an optical recording medium, and an arrow head A shows ************** 
to semiconductor laser equipment. An arrow head B shows signs that the diffracted light by said 
diffraction component 16 carries out incidence to a photo detector 10. 

[0066] Also in this example, the laser beam which carries out outgoing radiation from two laser chips 
Making into parallel light the laser beam which carried out outgoing radiation from the laser chip 1 
positioned previously through an optical lens etc., and carrying out the monitor of said parallel light A 
gap of a direction parallel to the barrier layer of the point of the laser chips 1 and 2 emitting light can be 
lost by performing the parallel light and location ****** 0 f the laser chip 1 which makes another laser 
chip 2 parallel light through said optical lens etc., emitting light, and has already carried out the monitor 
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and which was positioned previously, moreover, a gap of the point of a direction perpendicular to a 
barrier layer emitting light — the substrate (it mainly consists of GaAs(es) etc.) thickness of a laser chip - 
- since it depends for sprinkling, the value is about **10 micrometers. Thus, in the range which can 
disregard optical aberration, the optical axis of the laser beam which carries out outgoing radiation from 
two laser chips can be set on the same optical axis. 

[0067] The enlarged drawing of the internal configuration of drawing 14 is shown in drawing 15 , and 
drawing which looked at said diffraction component 16, a photo detector 10, and the different diffracted 
light of wavelength from the optical -recording-medium side to drawing 16 is shown (especially in the 
following drawings, unless it specifies, a continuous line and a laser beam with a wavelength of 785nm 
are expressed with a dotted line for a laser beam with a wavelength of 650nm.). Moreover, unless it 
specifies especially, the diffracted light means the primary diffracted light. . 

[0068] Respectively the wavelength selection nature optical element 3 is penetrated and reflected, and 
the same optical-axis top is gone on, the diffraction component 16 is passed, it is reflected with an 
optical recording medium, and a laser beam with a wavelength of 650nm which carried out outgoing 
radiation from the laser chip 1, and a laser beam with a wavelength of 785nm which carried out 
outgoing radiation from the laser chip 2 generate and diffract a wave front predetermined with the 
diffraction component 16, and are received by said photo detector 10. The diffraction component 16 is 
trichotomized, and consists of three fields (16a, 16e, and 16f), and the three diffracted lights la, le, and If 
with a wavelength of 650nm, and the three diffracted lights 2a, 2e, and 2f with a wavelength of 785nm 
generate it in each field. 

[0069] The diffracted light la and 2a are the diffracted lights for focal error signal detection, condense on 
the parting line 32 of the light-receiving fields 31a and 3 lb of said photo detector 10 carried out by 2 
****s of the parting lines of the almost same direction as the diffracted light, and acquire a focal error 
signal according to the output difference of the light-receiving fields 31a and 3 lb. It is the diffracted 
light le, 2e and If, and the diffracted light for tracking error signal detection, and 2f is detected in the 
light-receiving fields 33 and 34 formed in said photo detector 10, respectively. 
[0070] When the diffraction grating of the specific lattice constant which generally has a laser beam 
diffracts, the angle of diffraction becomes so large that wavelength is long. Therefore, in the case of this 
example, the diffracted lights la, le, and If of a laser beam with a wavelength of 650nm condense to the 
side near an optical axis, i.e., space left-hand side, in the light-receiving fields 31a, 31b, 33, and 34. On 
the other hand, the diffracted lights 2a, 2e, and 2f of a laser beam with a wavelength of 785nm condense 
in the light-receiving fields 3 la, 3 lb, 33, and 34 to a side far from an optical axis, i.e., space right-hand 
side. Moreover, an angle of diffraction changes with the temperature changes of wavelength. In this 
example, when a laser beam with a wavelength of 650nm changes in 625-660nm by a temperature 
change etc., the diffracted lights la and le and a If angle of diffraction change in 17.3-18.2 degrees. On 
the other hand, when a laser beam with a wavelength of 785nm changes in 770-790nm by a temperature 
change etc., a diffracted lights [ 2a 2e, and 2f ] angle of diffraction changes in 20.6-21.9 degrees. When 
the focal offset by the spot location fluctuation by the angle-of-diffraction fluctuation accompanying a 
difference, a temperature change, etc. of an angle of diffraction by being the above-mentioned different 
wavelength and components tolerance, assembly tolerance, etc. was taken into consideration, diffraction 
lay length L of the light-receiving fields 31a, 3 lb, 33, and 34 formed in the above-mentioned photo 
detector 10 was set to 480 micrometers. 

[0071] Moreover, although this example performs focal error signal detection on said one parting line 50 
to two wavelength which changes by the large area (625-660nm and 780-790nm), it can lessen focal 
offset extremely to two wavelength which changes in 625-660nm and 770-790nm by leaning 0.74 
degrees of include angles of said parting line 32 to space x direction. If the diffraction grating which has 
the property that the amount of focal offset is set to 0 micrometer is designed to the wavelength of 
650nm, it will be set to 0.017 micrometers by 625nm, and will be set to -0.077micrometer by 790nm, 
and the value of the range of 0.017 micrometers - -0.077 micrometers will be taken in 625nm - 790nm. 
Thus, the result used as the very small amount of focal offset was obtained. 

[0072] The semiconductor-laser equipment in this example is used as the light source in the optical head 
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using the objective lens optimized to the optical recording medium of the substrate of 0.6mm thickness, 
and it is used with the optical head using the approach of forming spherical-aberration compensation 
means, such as a convertible lens, in the exterior (between said objective lenses and semiconductor-laser 
equipment) of semiconductor-laser equipment in order to suppress generating of spherical aberration, 
when recording / reproducing the optical recording medium of the substrate of 1 .2mm thickness with 
said optical head. 

[0073] Drawing 17 and 18 add the aperture 15 (example 3) as the concave lens 14 or opening limit 
means as a wave-front sensing element to the above-mentioned example. 

[0074] The concave lens 14 as a wave-front conversion means by which drawing 17 changes the wave 
front of the laser beam which carried out outgoing radiation from the laser chip 2 between said laser 
chips 2 and optical elements (this example wavelength selection nature optical element) 3 of 
semiconductor laser equipment, changes the convergence condition of the laser beam which faces to an 
objective lens, and changes the condensing condition by the objective lens is installed. By changing a 
wave front, the laser beam which passed this concave lens 14 advances the optical path described by the 
dotted line, suppresses generating of spherical aberration also to the optical recording medium of the 
substrate of 1 .2mm thickness through an objective lens, and condenses the optimal in respect of the 
information signal. 

[0075] Drawing 18 restricted opening of the laser beam which carried out outgoing radiation from the 
laser chip 2 between said laser chips 2 and optical elements (this example wavelength selection nature 
optical element) 3 of semiconductor laser equipment, restricted the convergence condition of the laser 
beam which faces to an objective lens to it, and installed in it the aperture 15 as an opening limit means 
which changes the condensing condition by the objective lens. By restricting opening, the laser beam 
which passed said aperture 15 advances the optical path described by the dotted line, suppresses 
generating of spherical aberration also to the optical recording medium of the substrate of 1.2mm 
thickness through an objective lens, and condenses the optimal in respect of the information signal. 
[0076] Here, an objective lens shall be a lens optimized to record/playback of the optical recording 
medium of 0.6mm thickness substrate, and the laser beam which carried out outgoing radiation from the 
laser chip 1 shall condense the optimal in respect of the information signal of said optical recording 
medium. 9a is the L type block for component attachment, and 4i ( drawing 17 ) and 4j ( drawing 18 ) 
are members which install said concave lens 14 and aperture 15, respectively. It comes to install the 
photo detector 10 which receives the reflected light from an optical recording medium in block 9for 
component attachment a. 16 is a diffraction component which generates a predetermined wave front and 
diffracts the reflected light from an optical recording medium in said photo detector 10 direction. 41 and 
42 show the diffracted light (650nm and 785nm) diffracted with said diffraction component 16, 
respectively. 

[0077] Also in the semiconductor laser equipment which has the diffraction component which contains 
the photo detector which receives the reflected light from two laser chips and optical recording media in 
the same package, and diffracts said reflected light in the direction of a photo detector by the 
configuration shown in this example By building said wave-front conversion means or an opening limit 
means in the same package Generating of spherical aberration can be suppressed with one 
semiconductor laser equipment, good record/regenerative signal can be acquired, when it is which of 
two different wavelength, the reflected light from an optical recording medium is received, and the 
semiconductor laser equipment possessing the photo detector which performs suitable signal detection is 
obtained. 

[0078] Drawing 19 and 20 between the laser chip 2 and optical element (this example non-polarization 
beam splitter) 3a Change the wave front of the laser beam which carried out outgoing radiation from the 
laser chip 2, change the convergence condition of the laser beam which faces to an objective lens, and 
change the condensing condition by the objective lens. Concave lens 14a as a wave-front conversion 
means Said optical element 3 a, Or opening of the laser beam which carried out outgoing radiation from 
the laser chip 2 is restricted, the convergence condition of the laser beam which faces to an objective 
lens is changed, and the example which fixed and installed aperture 15a as an opening limit means 
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which changes the condensing condition by the objective lens is shown. 

[0079] In drawing 19 , by changing a wave front, the condensing condition in an objective lens is 
changed, and the laser beam which passed concave lens 14a suppresses generating of spherical 
aberration also to the optical recording medium of the substrate of said 1.2mm thickness, and condenses 
the optimal in respect of the information signal. In drawing 20 , by restricting opening, the condensing 
condition in an objective lens is changed, and the laser beam which passed this aperture 15a suppresses 
generating of spherical aberration also to the optical recording medium of the substrate of the above and 
1.2mm thickness, and condenses the optimal in respect of the information signal. 
[0080] By the example shown in this example, with one semiconductor laser equipment, generating of 
spherical aberration can be suppressed, good record/regenerative signal can be acquired, when it is 
which of two different wavelength, the reflected light from an optical recording medium is received, and 
the semiconductor laser equipment possessing the photo detector which performs suitable signal 
detection is obtained. And it becomes unnecessary to use the member for installing a wave-front 
conversion means by fixing to said optical element and installing a wave-front conversion means or an 
opening limit means, and the time amount of reduction of components mark and the justification in 
connection with said member also becomes unnecessary. 

[0081] [Example 5] drawing 21 shows drawing which looked at the diffraction component 16, a photo 
detector 50, the wavelength of 650nm, and the diffracted light of a 785nm laser beam from the optical- 
recording-medium side of the direction of an optical axis. 

[0082] la condenses among the diffracted lights of a laser beam with a wavelength of 650nm on the 
parting line 52 of the light-receiving fields 51a and 5 lb formed in said photo detector 50, and le and If 
condense on 53a and 53b. 

[0083] Similarly, 2a condenses among the diffracted lights of a laser beam with a wavelength of 785nm 
on the parting line 55 of the light-receiving fields 54a and 54b formed in said photo detector 50, and it 
condenses on 56a and 56b 2e and 2f. The detection approach of a focal error signal and a tracking error 
signal is the same as that of the case of the example 4 mentioned above. 

[0084] Light-receiving field 5 la for the diffracted lights of the laser beam with a wavelength of 650nm 
furthermore used as an object for high density optical recording media by this example, By making 
small area of 51b, 53a, and 53b compared with the light-receiving fields 54a, 54b, 56a, and 56b for the 
diffracted lights of a laser beam with a wavelength of 785nm The speed of response of the light- 
receiving fields 51a, 51b, 53a, and 53b is improved from the speed of response of the light-receiving 
fields 54a, 54b, 56a, and 56b. Thus, according to the wavelength of the diffracted light, separation 
formation of the light-receiving field can be carried out, and a speed of response can be improved by 
changing the area of a light-receiving field. 

[0085] 16 makes the diffracted light with a wavelength [ in the diffraction component which has three 
fields 16a, 16e, and 16f, and each field ] of 650nm la, le, If, and the diffracted lights 2a, 2e, and 2f with a 
wavelength of 785nm. 

[0086] Drawing 22 designs separately the include angles rl and r2 of two parting lines in the photo 
detector shown by drawing 21 according to wavelength. 

[0087] To space x direction, 0.78 degrees, 0.83 degrees of include angles rl and r2 of the light-receiving 
fields 61a and 61b for focal error signal detection and each parting line 62 and 65 of 64a and 64b are 
leaned, and they are formed, respectively. By this, in the case of 650nm wavelength, in the case of - 
0.001-0 micrometer and 785nm wavelength, the range of the amount of focal offset is 780-790nm in the 
range of 625-660nm, and the amount of focal offset is set to -0.010-0.007 micrometers, and can make 
still smaller generating of the focal offset by wavelength variation. 

[0088] 63a, 63b, 66a, and 66b are the light-receiving fields for tracking error signal detection. 
[0089] [Example 6] this example produces and carries a photo detector with a separate ingredient 
according to the wavelength of the laser beam which receives light. Drawing 23 and drawing 24 explain. 

[0090] Si photodiode used as a photo detector has a spectral sensitivity curve as shown in A in drawing 
24 , and, generally has peak sensibility in the range with a wavelength of 800-900nm. [ many ] To the 
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785nm laser beam, many above photo detectors are used and what has a spectral sensitivity curve as 
shown in A in drawing 24 is used for photo detector 70b of drawing 23 . 

[0091] However, when it is A in said drawing 24 , since light-receiving sensibility falls 20% or more 
compared with a 785nm laser beam, in the laser beam which is 650nm, signal level, such as a focal error 
signal and a tracking error signal, will fall similarly. For this reason, in this example, photo detector 70a 
which has a spectral sensitivity curve as shown in I in drawing 24 was used as a photo detector of a 
650nm laser beam using the ingredient which becomes GaAsP. In both [ 650nm and 785nm ] case, a 
suitable signal output can be obtained by carrying two photo detectors 70a and 70b of above different 
ingredients. 16 makes the diffracted light with a wavelength [ in the diffraction component which has 
three fields 16a, 16e, and 16f, and each field ] of 650nm la, le, If, and the diffracted lights 2a, 2e, and 2f 
with a wavelength of 785nm. The method of signal detection etc. is the same as that of the case of an old 
example. 

[0092] Using the same ingredient (for example, silicone Si), drawing 25 is changing the diffusion depth 
of the impurity in a light-receiving field, and carries the photo detectors 80a and 80b which have the 
spectral sensitivity curve which serves as peak sensibility near the wavelength of a laser beam in the 
same equipment. 

[0093] In drawing 25 , as for photo detector 80a for wavelength 650nm, the diffusion field of an 
impurity is shown by 81a, and the diffusion depth is about 1 micrometer, and has a spectral sensitivity 
curve as shown in I in drawing 24 . As for photo detector 80b for wavelength 785nm, the diffusion field 
of an impurity is shown by 81b, and the diffusion depth is about 1.2 micrometers, and has a spectral 
sensitivity curve as shown in A in drawing 24 . A suitable signal output can be obtained also by the case 
of 650nm by carrying the two above photo detectors 80a and 80b. The method of signal detection etc. is 
the same as that of an old example. 41 and 42 show the diffracted light (650nm and 785nm), 
respectively. 

[0094] Drawing 26 and 27 form the dielectric film of different thickness according to the wavelength of 
the laser beam which this example receives on a photo detector. The object for 650nm and the 785nm 
photo detector for laser beams are set to 82a and 82b, respectively. 

[0095] It has given the thickness which SiO and the two-layer dielectric film which becomes Si02 
consist of lambda/4 on said photo detector 82a and 82b in drawing 26 . Since each refractive index is 
1 .75 and 1 .45, in said photo detector 82a, 1 12.1nm and Si02 film 84a of SiO film 83a are 92.6nm, and, 
in said photo detector 82b, in SiO film 83b, 135.3nm and Si02 film 84b have become 1 12.1nm. 
[0096] furthermore - drawing 27 - said photo detector 82a and 82b top - aluminum 203, and Zr02 
and MgF2 - the dielectric film of three layers - respectively - lambda/4, lambda/2, and lambda/4 ~ the 
example given to thickness is shown. That is, since each refractive index is 1.60, 2.00, and 1.28, for 
thickness, in said photo detector 82a, aluminum203 film 85a is [ 162.5nm and MgF2 film 87a of 
101. 6nm and Zr02 film 86a ] 127.0nm, respectively, and, in said photo detector 82b, 196.3nm and 
MgF2 film 87b are set [ aluminum203 pus 85b ] to 153.3nm by 122.7nm and Zr02 film 86b, 
respectively. 

[0097] Thus, by changing actual thickness according to the wavelength which receives light, while 
obtaining the dielectric film of high permeability according to wavelength, reflection of the diffracted 
light on the front face of a photo detector can be controlled, and generating of the stray light inside 
equipment can also be controlled by it. 

[0098] In both [ 650nm and 785nm ] case, a suitable signal output can be obtained by carrying two 
photo detectors 82a and 82b which gave the above dielectric films of high permeability. 41 and 42 show 
the diffracted light (650nm and 785nm), respectively. 

[0099] [Example 7] Generally, to a certain lattice constant, since the angle of diffraction is large 
compared with the diffracted light of short wavelength, as for the diffracted light of long wavelength, a 
beam waist location becomes high to the light-receiving side of a photo detector. Therefore, if a light- 
receiving side is doubled with the beam waist location of one of wavelength, dotage will arise with a 
beam and the laser beam of the wavelength of another side will cause focal offset in the light-receiving 
side location. 
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[0100] The example of drawing 21 is changing relatively the light-receiving side location of photo 
detectors 88a and 88b, and has prevented dotage of the beam by the difference in wavelength. 
Installation 9C of photo detectors 88a and 88b was made into stage structure, and, specifically, the level 
difference of 30 micrometers was prepared. Thereby, as for said photo detector 88b for wavelength the 
laser beams of 785nm, a light-receiving side is installed in a location high about 30 micrometers to said 
photo detector 88a for wavelength the laser beams of 650nm. Said photo detectors 88a and 88b of such 
physical relationship are carried in the same equipment. Thereby, the beam waist serves as the structure 
where it is located in the light-receiving side of photo detectors 88a and 88b, and dotage produces 
neither the diffracted light 41 with a wavelength of 650nm nor the diffracted light 42 with a wavelength 
of 785nm with a beam, but generating of the focal offset by wavelength variation becomes small. At this 
time, in the case of 650nm wavelength, the range of the case with -0.001-0 micrometer and a wavelength 
of 785nm of the amount of focal offset is 780-790nm in the range of 625-660nm, and the amount of 
focal offset is set to -0.023-0.008 micrometers, and can make very small generating of the focal offset by 
wavelength variation. 

[0101] The include angle of a parting line was made into 0.78 degrees. 

[0102] Drawing 29 forms the diffraction component 16 and one photo detector 89 which has stage 
structure with a level difference of 30 micrometers in the field which counters. With a level difference, 
while was separated and light-receiving field 89b for wavelength 780nm is formed in a field (field of a 
side far from the diffraction component 16) for light-receiving field 89a for wavelength 650nm in the 
field (field of a side near from the diffraction component 16) of another side. Thereby, as for said light- 
receiving field 89b for wavelength the laser beams of 785nm, a light-receiving side is relatively installed 
in a location high about 30 micrometers to said photo detector 89a for wavelength the laser beams of 
650nm. Therefore, the beam waist serves as the stiucture where it is located in the light-receiving side of 
the light-receiving fields 89a and 89b, and dotage produces neither the diffracted light 41 with a 
wavelength of 650nm nor the diffracted light 42 with a wavelength of 785nm with a beam, but 
generating of the focal offset by wavelength variation becomes small. 

[0103] Drawing 30 is the example of the photo detector 90 which changed the diffusion depth of the 
impurity of the light-receiving field separated with the level difference which the photo detector shown 
by drawing 29 has, and shows the sectional view. 

[0104] That is, there is diffusion field 90a of an impurity in the light-receiving field for wavelength 
650nm which while was separated and was formed in the field (field of a side far from the diffraction 
component 16) with the level difference, and the diffusion depth is about 1 micrometer, and has a 
spectral sensitivity curve as shown in I in drawing 24 . There is diffusion field 90b of an impurity in the 
light-receiving field for wavelength 785nm formed in the field (field of a side near from the diffraction 
component 16) of another side, and the diffusion depth is about 1.2 micrometers, and has a spectral 
sensitivity curve as shown in A in drawing 24 . Thus, by forming the light-receiving field which has a 
spectral sensitivity curve according to wavelength which is different in each field separated with the 
level difference, the beam waist serves as the structure where it is located in the light-receiving side of a 
light-receiving field, and dotage produces neither the diffracted light 41 with a wavelength of 650nm nor 
the diffracted light 42 with a wavelength of 785nm with a beam, generating of the focal offset by 
wavelength variation becomes small, and good signal level is both obtained in both wavelength. 
[0105] Drawing 31 forms separately the dielectric film with which thickness differs in the light- 
receiving side separated with the level difference which the photo detector shown by drawing 29 and 
drawing 30 has, and carries it in the same equipment. 

[0106] There are two light-receiving fields for 650nm separated with the level difference, i.e., an object, 
and 785nm light-receiving fields 91a and 91b for laser beams in a photo detector 91. drawing 3 1 - said 
light-receiving field 91a and 91b top - aluminum 203, and Zr02 and MgF2 - the dielectric film of 
three layers - respectively - lambda/4, lambda/2, and lambda/4 - the example given by thickness is 
shown. That is, since each refractive index is 1.60, 2.00, and 1.28, for thickness, in said light-receiving 
field 91a, aluminum203 film 92a is [ 162.5nm and MgF2 film 94a of 101. 6nm and Zr02 film 93a ] 
127.0nm, respectively, and, in said light-receiving field 91b, in 121. 8nm and Zr02 film 93b, 195. Onm 
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and MgF2 film 94b have become [ aluminum203 film 92b ] 152.3nm, respectively. 
[0107] Thus, by changing thickness according to the wavelength which receives light, reflection of the 
diffracted light on the front face of a photo detector can both be controlled as obtaining the dielectric 
film of high permeability according to wavelength, and generating of the stray light inside equipment 
can also be controlled by it. By carrying the photo detector 91 which gave the dielectric film of high 
permeability according to wavelength as mentioned above, a signal level fall can be prevented and, in 
both [ 650nm and 785nm ] case, a suitable signal output can be obtained. SiO and the two-layer 
dielectric film which becomes Si02 are sufficient as the dielectric film used here. 
[0108] Moreover, if needed, as drawing 30 showed, the approach of changing the diffusion depth of the 
impurity of the light-receiving field separated with the level difference which a photo detector has may 
also be used. By thus, the thing which the light-receiving field which has a spectral sensitivity curve 
according to wavelength which is different in each field separated with the level difference was formed, 
and was performed for the dielectric film of high permeability according to wavelength The diffracted 
light 41 with a wavelength of 650nm and the diffracted light 42 with a wavelength of 785nm The beam 
waist serves as [ both ] the structure where it is located in the light-receiving side of light-receiving field 
91a and 91b, dotage does not arise with a beam, generating of the focal offset by wavelength variation 
becomes small, and a good signal output is both obtained in both wavelength. 
[0109] Drawing 32 makes inclination structure 9d of installations of a photo detector 10, and 5-6 
degrees of light-receiving sides of a photo detector 10 incline to stem datum-level 9b. 
[0110] Thereby, the beam waist serves as the structure where it is located in the light-receiving side of a 
photo detector 10, and dotage produces neither the diffracted light 41 with a wavelength of 650nm nor 
the diffracted light 42 with a wavelength of 785nm with a beam, but generating of the focal offset by 
wavelength variation becomes small. At this time, in the case of 650nm wavelength, the range of the 
case with -0.001-0 micrometer and a wavelength of 785nm of the amount of focal offset is 780-790nm 
in the range of 625-660nm, and the amount of focal offset is set to -0.008-0.008 micrometers, and can 
make very small generating of the focal offset by wavelength variation. The include angle of a parting 
line was made into 0.78 degrees. 

[0111] About this example, inclination structure has a method of installing a photo detector 10 on the 
plinth which has a required inclination, or a method of giving an inclination to the photo detector itself. 
Moreover, the photo detectors 50 or 60 used in the examples 16 and 17 may be used instead of a photo 
detector 10 if needed. Moreover, the technique shown by drawing 25 , drawing 26 , drawing 27 , etc. 
may be used. 

[01 12] germanium, GaP, GaAs, GaASP, AIGaAs, AIGalnP, etc. may be used for the ingredient of a 

photo detector used by drawing 14 thru/or drawing 32 of this invention if needed. 

[0113] 

[Effect of the Invention] As mentioned above, according to this invention, the semiconductor laser 
equipment which precision can improve the laser beam of different wavelength outgoing radiation on 
the same optical axis by building in the laser chip and wavelength selection nature optical element of 
different wavelength in one package of semiconductor laser equipment can be offered. When recording / 
reproducing the optical recording medium of a different kind which needs the laser beam of different 
wavelength, by using this semiconductor laser equipment, it becomes unnecessary to carry two separate 
semiconductor laser equipments which carry out outgoing radiation of the laser beam of different 
wavelength, and effectiveness, such as a cost cut accompanying reduction of components mark, the 
miniaturization of equipment, and them, is acquired. 

[01 14] Moreover, the man day of an assembly and the man day of adjustment of the point emitting light 
are reducible by installing two or more laser chips in one L type block. 

[0115] Furthermore, by installing a wave-front conversion means to change the wave front of a laser 
beam, and an opening limit means to restrict opening of a laser beam, into the optical path of one laser 
chip and an optical element With for example, the optical head using the objective lens optimized to the 
optical recording medium of the substrate of 0.6mm thickness For example, when recording / 
reproducing the optical recording medium of the substrate of 1.2mm thickness, it sets. It becomes 
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possible to change the condensing condition in said objective lens of one laser beam. The approach of 
preparing a convertible lens etc. in the exterior (between said objective lenses and semiconductor laser 
equipment) of semiconductor laser equipment, Even if it does not use large-scale approaches, such as 
establishing the device in which said convertible lens is furthermore taken in and out according to the 
difference in the thickness of a substrate, generating of spherical aberration can be suppressed and good 
record/regenerative signal can be acquired. That is, it becomes possible to give compatibility easily 
about record/playback of the optical recording medium with which substrate thickness differs. 
[0116] Moreover, a laser chip, the photo detector which receives the reflected light from an optical 
recording medium, and the diffraction component which generates a predetermined wave front and 
diffracts said reflected light in said direction of a photo detector are set to the semiconductor laser 
equipment provided to the same equipment. By providing the photo detector which receives the 
reflected light from an optical recording medium in which case of different wavelength, and carries out 
suitable signal detection to it It is one optical recording playback about the optical recording medium of 
a different kind which needs the laser beam of different wavelength. When recording/reproducing with 
equipment, the semiconductor laser equipment possessing the photo detector which performs suitable 
signal detection is obtained. 

[0117] Furthermore, the semiconductor laser equipment with which the beam waist will be located in the 
light-receiving side of a photo detector by both wavelength, and dotage does not arise with a beam by 
installing the photo detector which became independent according to wavelength in different height in 
the direction of an optical axis, but generating of the focal offset by wavelength variation becomes small 
is obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view explaining the example 1 of this invention. 
[Drawing 2] It is the sectional view of drawing 1 . 

[Drawing 3] It is the sectional view showing other examples of a configuration of the example 1 of this 
invention. 

[Drawing 4] It is the sectional view showing the example of a configuration of further others for the 
example 1 of this invention. 

[Drawing 5] It is a sectional view explaining the example 2 of this invention. 

[Drawing 6] It is the sectional view showing other examples of a configuration of the example 2 of this 
invention. 

[Drawing 7] It is the sectional view showing the example of a configuration of further others of the 
example 2 of this invention. 

[Drawing 8] It is the enlarged drawing of the internal optical system explaining the example 3 of this 
invention. 

[Drawing 9] It is the sectional view showing the outline of the semiconductor laser equipment of the 
example 3 of this invention, and the optical system of an external optical head. 
[Drawing 10] It is the enlarged drawing showing other examples of a configuration of the internal 
optical system of the example 3 of this invention. 

[Drawing 11] It is the sectional view showing other examples of an outline of the semiconductor laser 
equipment of the example 3 of this invention, and the optical system of an external optical head. 
[Drawing 12] It is the sectional view showing the example of a configuration of further others of the 
example 3 of this invention. 

[Drawing 13] It is the sectional view showing the example of a configuration of further others of the 
example 3 of this invention. 

[Drawing 14] It is a perspective view explaining the example 4 of this invention. 

[Drawing 15] It is the enlarged drawing showing the example of an internal configuration of the 

example 4 of this invention. 

[Drawing 16] It is a ** Fig. from an optical-recording-medium side about the diffraction component in 
the example 4 of this invention, a photo detector, and the different diffracted light of wavelength. 
[Drawing 17] It is the sectional view showing other examples of an internal configuration of the 
example 4 of this invention. 

[Drawing 18] It is the sectional view showing the example of a configuration of further others of the 
example 4 of this invention. 

Prawing 19] It is the sectional view showing the example of a configuration of further others of the 
example 4 of this invention. 

Prawing 20] It is the sectional view showing the example of a configuration of further others of the 
example 4 of this invention. 

IDrawing 21] It is the diffraction component, the photo detector, and drawing that looked at the different 
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diffracted light of wavelength from the optical-recording-medium side in the example 5 of this 
invention. 

[Drawing 22] It is the diffraction component, the photo detector, and drawing that looked at the different 
diffracted light of wavelength from the optical -recording-medium side in other examples of the example 
5 of this invention. 

[Drawing 23] It is the diffraction component, the photo detector, and drawing that looked at the different 
diffracted light of wavelength from the optical-recording-medium side in the example 6 of this 
invention. 

[Drawing 24] It is drawing showing a spectral sensitivity curve. 

[Drawing 25] It is the sectional view showing the example of a configuration of the photo detector in the 
example 6 of this invention. 

[Drawing 26] It is the sectional view showing other examples of a configuration of the photo detector in 
the example 6 of this invention. 

[Drawing 27] It is the sectional view showing the example of a configuration of further others of the 
photo detector in the example 6 of this invention. 

[Drawing 28] It is a sectional view explaining the example 7 of this invention. 

[Drawing 29] It is the sectional view showing other examples of a configuration of the example 7 of this 
invention. 

[Drawing 30] It is the sectional view showing the example of a configuration of the photo detector in the 
example 7 of this invention. 

[Drawing 31] It is the sectional view showing other examples of a configuration of the photo detector in 
the example 7 of this invention. 

[Drawing 32] It is the sectional view showing the example of a configuration of further others of the 
photo detector in the example 7 of this invention. 

[Drawing 33] It is a perspective view explaining the conventional technique. 
[Drawing 34] It is a plan explaining other conventional techniques. 

[Drawing 35] It is a perspective view explaining the conventional technique of further others. 
[Drawing 36] It is a block diagram explaining the optical system of the conventional technique. 
[Drawing 37] It is drawing explaining actuation of drawing 37 . 
[Description of Notations] 
1 Two Laser CHIBBU 

3 Wavelength Selection Nature Optical Element 
3a Beam splitter 

3b Deviation separation component 

14 14b Wave-front conversion means 

15 15a Opening limit means 
4f, 9a L type block 

24 Photodetector 

10, 50, 60, 70a, 70b, 80a, 80b, 82a, 82b, 88a, 88b, 89, 90, 91 Photo detector 

16 Diffraction Component 



[Translation done.] 



http ://www4 . ipdl .j po. go j p/cgi-bin/tran_web_cgi_ejj e 



9/17/04 



Page 1 of 1 




http://www4.ipdl.jpo.go.jp/Tokujitu/getimg.ipdl?N0000=15&N0001=web613&N0002=001... 9/17/04 



Page 1 of 12 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s ] 10ws word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



Prawing 1] 




[Drawing 2] 




[Drawing 4] 
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[Drawing 5] 





[Drawing 3] 
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[Drawing 11] 




[Drawing 12] 
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Prawing 16] 




Prawing 18] 
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[Drawing 27] 
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[Drawing 14] 
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[Drawing 28] 




[Drawing 36] 
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[Drawing 24] 




[Drawing 29] 
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[Drawing 31] 




[Drawing 33] 




[Drawing 34] 
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[Drawing 35] 




Prawing 37] 
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